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STEEL-MELTING FOR SHAPE ~CASTING
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its maximum, and ihen drops to zero.
ivle endothermic reaction, the velocity of

which also increases with
perature rise; the tempareture at which the

-1 .

| sTate

DATE DIST./? pec 1952

COUNTRY USSR DATE OF :
INFORMATION 1952
SUBJECT Scientific - Engineering, metallurgy,
' steelmaking
HOW
PUBLISHED Monthly periodical
WHERE
PUBLISHED  Moscow NO. OF PAGES %
DATE ’
PUBLISHED May 1952 _

|
SUPPLEMENT To i
REPORT NO. :

THIS IS UNEVALUATED INFORMATION

end improper structure, '
mperature: of steel
age of rejection; the
set by any change in the

thus may be conaiderably
appropriate improvement ip the quality of

Yaens® Society was

the latest achieve-
el production for shapecesting, )

145 representatives of various
research institutes.

Alto-

causes

the f'

7

Y special request of the partici- ‘
contemporary theory of metallurgical

"The Kinetics of Chemical

new theory of the

He demonstrated
takes place

the tewperature rise, attains
rise of temperature causes a revers-

further tem-
Teaction changes its trend is specific

NAVY [ Nsre

DISTRIBUTION

| ARmy

AR

| ror

CLASSIFICATION _ —smome. | OR UFFI[‘-IAL USE nNLY
I :

|

—H




- - S . B N M ot 4 .,,--.
o * ' . . R ! e e an g

— MR S I 0
I CPRE S I ARG A o uml oy

Declassified in Part - Sanitized Copy Approved for Release 2011/10/25 : CIA-RDP80-00809A0007

r

s for each element. The theory explains ali pecullarities and the sequence

of the burning out of various elements in the melting of ¢ast iron and steel and
the process of steel deoxidation,

Engineer S, N, Mylko, in his paper "The Contemporary Techuology of Steel
Production for Shepe-Casting," presented information on peculiarities of the
technology of steel-melting in open-hearth furnaces at the Voroshilovgrad Loco-
nctive Plant, and on those scientific reseerch works which served as a basis for

the development of this technology. Its epplication has made poesible conducting
R of rapid welts, elimination of rejection due to porosity, decrease in consumption !
: of pig iron and ferromanganese, and improvement in the mechanical properties of
K steel and particularly in its plastic properties.

Engineer V. P. Tunkov, Stalin Prize Laureate, Engineer Ya, L. Rozenblot, and
S. L. Freydlin, Candidate of Technical Sciences, established in their reports that
the maximum deoxidaticn of metal and slag and the m
in metal must be achieved in melting high-mangecsse steel by the basic open-hearth
process. It should be taken into consideration that a large zmount of phosphorus
18 introduced with addition of ferromanganese, and therefore partial replacement
of the latter with silicon-nganese 8ives good results.

- Manufacture of high-nanganese steel by the acid electric-arc process, based
s on-the mixing in the ladle of carbon steel with ferromanganese, melted ip a cupola

or an oil furnace, or with preheated solid ferromangauese, gives high-quality steel
homogeneous in chemical composition.

To obtain high vear-resistance of castings, heat treatment is required for
securing uniform austenitic structure without carbides.

Engireer K. Kh. Khayrov submitted a report entitled'Method for Dephosphori-
zation of Steel in the Acid Electric Furnace." He discussed experimental melts
of steel containing ordinary charge with the phosphorus content brought to 0.04%
by making basic oxidizing slag immediately after melting the metal, when the fur-

nace lining is not yet very hot. Subsequently, the phosphorus slag 18 removed
and the new slag 1s formed.

V. A. Grigor 'yan, Candidete of Technical Sciences, in his report "Influence
of Deoxidizers on Decreasing the Harmful Effect of Sulfur in the Acid Electric
Furnace,"” presented the results of an investigation into the e2ffect of various
deoxidizers on the mechanical properties of medium-zarbon - steel, It has
been established tnat the most expedient method tor deoxidizing steel, melted in
an electric furnace with acid lining, 1s the application of a silicon-manganese-
calcium alloy (KMK), which provides for better fluidity and higher plasticity
than when the steel is deoxidized with aluminum.

M. A. Perov, Candidate ¢ Technical Sciences, in his paper "Application of
Acid Electric Steel for Large Castings of Complex Shape," reported, on the basis
of production experience, that steel melted in the acid electris furnace has mechan-
ical properties almost equal to those of steel made in the basic furnace, under
condition of removal of oxidized sleg at the beginning of the melt, slag deoxida-
tion with ground coke at the end of the melt, and final deoxidation witr silico-

. 'Enbineer M. V. Lipov, in hls report "Technology of Steel Productiou for Shape-
i Casting in Electric-Are Furnaces at the NKMZ Plant imeni Stalin," stated that the

o Novo-Kramatorsk Machine-Building Plant, which produces various and often unique
‘ castings, s¢.ures required qualities of steel in castings by the use of basie
electric furnaces, careful selection of materials for furnace lining, charge, and
B fluxes, and also by strict observaticn of technology, controllicg the entire courde
T of the melt with proximate analysis for determination_of_all elements during the
melting process and with temperature measuring.
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Engineer Z. N. .Khavin, in his revort "New Method for Melting Acid-Resistant i
Steel in the Electric Furnace,"

" described a new method developed at the Plant imeni f
Lepse for making chrome-nickel steel out of a charge made entirely of scrap. !

S. Ya. Karmazin, Doctor of Technical Sciences
Processes of Steel Melting for Shape Casting,”

for melting steel succesgively in a cupola with
8 side-blown converter, and in a steel

furnace and an electric mixer fed with

» Presented his paper "Combined ’ &
in which he suggested a new process T T
basic lining and oxygen blast, in ‘
-melting unit made up of an electric-are
current from a single three-phase transformer.

Engineer M. Yu. Baycher, in his report "
Make," outlined and analyzed the params
by the "Elektrostal” Trust, technical &
of furnace power, and operation indexes

New Mechanized Furnaces of Domestie

ters of all electric melting furnaces designed
nd economical considerations for selection

of modern electric furnaces.

B. N. Ladyzhenskiy, Candidate of Technical Sciences, in his revort
ment of Steel Production for Shape Casting in Side-Blown
the quality indexes for various grades of carbon a
blown converters. He showed possib
for increases in the production of

"Develop-
Converters," discussed
nd alloy steels made in side-
ilities for further jmprovement in quality and
converter steel, using the cupola with basic
lining for removal of sulfur from pig iron without temperature drop and interrupt-
ing the blowing process at required carben concentration, incorporating instru-
ments for rapid determination of carbon in the steel.

Engineer V. M. Pishchev, in his report "Production of High-Carbon Steel out
of the Side-Blown Converter," commented on the experiment of producing steel with

up to 1.2f C by the method of mixing in the ladle steel, blown and deoxidized with
ferromanganese in the converter, with pig iron,

5. 0. Byalinitskiy-Birulya,
"Shape-Casting out of Thermit Ste
obtained by the thermit method
or when the pouring operation
molten metal.

Candidate of Technical Sciences, in his report

el" suggested fabrication of castings out of steel,
» in the case of urgency in obtaining the castings
has to be performed right next to the sgurce of

N. 5. Kreshchanovskiy, Candidate of
ficatlion of Steel A3 a Method for Imvrovi
ties," reported, on the basis of ressarch
ladle additions of a number of elements
and mechanical propertiss of steel, but
Modif ‘cation of steel may decrease, to a
sulfur, and nonmetellic inclusions and in
its mechanical properties.
the grade of steel

Technical Sciences, in his paper "Modi-

ng Ite Mechanical and Technological Proper - :
works and industrial tests, that in-the- !

change not only crystallization processes

also its technological characteristic.

great extent, the concentration of gases,

crease the density of metal improving

Selection of a moditier must take into consideration

, Bince the same modifisr mey have different effects.

V. G, Gruzin, Candidate of Technical Sclences, in his report "Methods for -
Measuring the Temperature of Liquid Steel in Melting Furnaces," described a pyro-
meter designed at TsNIITMASh for measuring the temperature of liquid steel by sub-
mersion, with waximum measuring error from : 0.8 to - 1.5%. o

er
Fngineer 7. B. Tatarskaya, in h#s report
Furnaces," suggested heat-resistant chromomagn
and small crucibles,

"Basic Crucibles for High-Frequency
esite as lining material for large

Professor Yu. A. Nekhendzi, Doct
Fluidity of Steel as & Technological
or the basis of numerous investigatio
responding Member, Academy of Science
the fluidity indexes of steel, the
in stesl, and certain properties of
of steel, the higher are the indexes

or of Technicel Sciences, in his paper "The
Index of Its Quality in the Melting Process,"
ne conducted Jjointly with A. M. Samarin, Cor- i |
s USSR, established direct relationship among : |
quantity and shape of nonmetallie inclusions

steel in castings. The better the fluidity

of its plasticity and impact strength.
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problems in the fiesld of steelnaking.
0. 8. Raynus, Candidate of Technical Sciences,

the Macro- and Microetructure of Steel in Samples T
reported the results of investigation into the struc

tion of new materials and progressive mathods,

_
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Engineer S. I. Sapiro in his report "Hydromechanical Processes of Melting
and Crystallization of Steel," and S, M. Boranoy » Candidate of Technical Sciences,
,in his report "On Interrelation of Certain Properties of Liquid and Solid Steel,"”
showe? thet study of surface phenomens in connection with capillary-hydromechsnical
processes may give sclentific substantiation and satisfactory solution of complex

in-his paper "Mcdification of
aken in the Course of Heat,"

ture of steel in respect to
changes in its chemical composition. It was established that the Widmanstatten
structure appears only at s definita content of carbon and manganese, ’

The resolution adopted at the clese of the session suggested the elimination
of certain unsubstantiated operations from steelmaking practice and the introduc-
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